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Introductions

Tell us about you:

 Name

 Job title

 Place of work

 City/State



Getting Into a Genetics Frame of Mind #1

How many people have had their DNA tested using a direct-to-

consumer genetic test?

12 million +

CDC Genomic and Precision Health blog 

https://blogs.cdc.gov/genomics/2018/06/12/consumer-genetic-testing/


Getting Into a Genetics Frame of Mind #2

Which clinical specialists might use genetic information in patient care?

a) Obstetricians

b) Pediatricians

c) Oncologists

d) Cardiologists

e) Pharmacists

All of them!



Getting Into a Genetics Frame of Mind #3

What is an example of a disease that could have a genetic component?

a) Diabetes

b) Breast cancer

c) Osteoporosis

d) Epilepsy

e) Sickle-cell anemia

All of them COULD have a genetic component.  

Sickle-cell anemia is ALWAYS genetic.



Genomic Health Literacy



Genomics in the News



Genomic Literacy

 Genomic health literacy

 Genomic science literacy

 Role of media in genomic literacy 

PMID: 23448722

PMID: 19341496

https://www.ncbi.nlm.nih.gov/pubmed/23448722
https://www.ncbi.nlm.nih.gov/pubmed/19341496


Consumer Genomic Health Literacy

Lack biology basics

Lack mathematical concepts

Low health literacy



Definitions

 Genomic Health Literacy

 The capacity to obtain, process, understand, and use genomic information 

for health related decision making.

 Genomic Science Literacy

 The knowledge of basic genetics and genomics concepts and processes 

needed to build conceptual understanding, and the necessary mathematical 

knowledge to support this comprehension.



Leading causes of death

1. Heart disease: 635,260

2. Cancer: 598,038

3. Accidents (unintentional injuries): 161,374

4. Chronic lower respiratory diseases: 154,596

5. Stroke (cerebrovascular diseases): 142,142

6. Alzheimer's disease: 116,103

7. Diabetes: 80,058

8. Influenza and pneumonia: 51,537

9. Nephritis, nephrotic syndrome, and nephrosis: 50,046

10. Intentional self-harm (suicide): 44,965



Genomic Science Literacy

 K-12 education unable to keep up with scientific advancements

 Low emphasis on genomics

 Some teachers have misconceptions about genetics/genomics and little 

understanding

 Teachers need updated skills and have little access to genetic/genomic 

quality science curriculum

 Encourage partnerships with scientists

 Empower students entering the age of personal genomic medicine



Challenges for Clinicians – translating research to practice



Challenges for Clinicians: Translating Research to Practice

 Medical geneticists, genetic counselors, & advanced practice genetic nurses 

are the ones who are rigorously trained to deliver genetic health services.

 There’s a shortage of genetic specialists.

 Primary care providers are on the “front line.”

 There isn’t sufficient evidence to rely on many 

genetic tests.

 New genetic variants are identified all the time; 

the significance of many of them is not known.

 Genomic information is not typically well integrated

in electronic health records.  



Challenges for Clinicians: Expanded Genetic Testing Capabilities

“I’m a community physician…I’ve got a medical license, I can order any 

blood test I want to, and I may or may not be well-trained in the precise 

implications of that test.  Heck, I may not even be able to interpret the 

report because what used to be about a half page report has now grown 

to about a two or three page report and there’s more BRCAs that you have 

to know the meaning of.” – Breast Oncologist

Korngiebel DM et al. Practice Implications of Expanded Genetic Testing in Oncology.  Cancer Investigation 2019, v. 37(1):39-45. PMID: 30676118



Topics for Today

 Genomic health literacy

 Basic principles of genetics

 Uses of genetic information in health care

 NCBI’s MedGen portal & other clinical genetics resources

 Practice answering questions using MedGen.  Discussion.

 Break 10:15-10:30

 Genetic consumer health resources

 Ethics and privacy

 Practice answering questions using Genetics Home Reference.  Discussion.

 Show what you know!  Prizes!  Evaluations!

Presentation slides are available at: https://nnlm.gov/pnr/guides/training-resources-you-can-use/presentations



BUT FIRST, PEAS



Mendel Discovered Patterns of Inheritance by 

Studying Physical Traits

Before genes were 

discovered, Mendel 

realized that he could make 

mathematical predictions 

about the inheritance of 

physical traits – like flower 

color.

By Madprime (Own work) [CC0, GFDL (http://www.gnu.org/copyleft/fdl.html), CC-BY-SA-

3.0 (http://creativecommons.org/licenses/by-sa/3.0/) , via Wikimedia Commons



Mary-Claire King: Way Past Peas!



Mary-Claire King: Way Past Peas! 

Demonstrated in 1990 that mutations in a single gene, which she named BRCA1, 

were responsible for breast and ovarian cancer in many families.

PDQ® Cancer Genetics Editorial Board. PDQ Genetics of Breast and Gynecologic Cancers. Bethesda, MD: National Cancer Institute. 

Available at: https://www.cancer.gov/types/breast/hp/breast-ovarian-genetics-pdq. Accessed 03/26/2019. [PMID: 26389210]

https://www.cancer.gov/types/breast/hp/breast-ovarian-genetics-pdq


Mary-Claire King: Using Genetic Information To 

Predict (and Prevent) Breast Cancer

 “Most of inherited breast and ovarian cancer can be prevented, if 

mutation carriers know who they are.”

 But “about half of women who inherit mutations in BRCA1 or BRCA2 

have no family history of breast or ovarian cancer and have no 

idea they are carrying cancer-causing mutations.” [They’ve inherited 

the mutation from an “unaffected father.”]

 Wants women to be offered genetic testing for BRCA1 and BRCA2 

mutations at about age 30 as part of routine medical care.

https://www.cnn.com/2019/02/19/health/brca-genetic-testing-recommendation-study/index.html

http://www.nytimes.com/2015/02/10/science/mary-claire-kings-pioneering-gene-work-from-breast-cancer-to-human-rights.html



JUST ENOUGH GENETICS…



The Animated Genome

Unlocking Life’s Code video 

https://unlockinglifescode.org/media/animations/659#660

https://unlockinglifescode.org/media/animations/659#660


Chromosomes are made of DNA

By OpenStax College [CC BY 3.0 (http://creativecommons.org/licenses/by/3.0)], via Wikimedia Commons



Genes are discrete segments of DNA 

found on chromosomes

By Thomas Splettstoesser (www.scistyle.com) (Own work) [CC BY-SA 4.0 

(http://creativecommons.org/licenses/by-sa/4.0)], via Wikimedia Commons



Humans Receive 23 Chromosomes from Each Parent

Each of Your Cells Contains 

These 46 Chromosomes*

*Egg and sperm cells only contain 

one set of 23 chromosomes.

By Courtesy: National Human Genome 

Research Institute [Public domain], via 

Wikimedia Commons



This is Your Genome

• The DNA that contains your 

20,000+ genes.

• The DNA that regulates the 

expression of your genes.

• The DNA of unknown 

significance.



Genetic Alleles: Different Versions of the Same Gene

An allele is one of two or more 

versions/variants of a gene 

within a population. 

“F” represents the freckle gene –

MC1R.  Freckles are a dominant trait.  

If you receive at least one copy of the 

F allele, you’re likely to have freckles.



Many Traits Are Polygenic – the Product of Multiple Genes

Eye color is determined by variation at several different genes and 

the interactions between them.

Brown Eyes



How does a gene affect a physical trait or process?  

 Genes encode proteins.  

 The DNA sequence of the
gene dictates the amino 
acid sequence of the 
protein.

 A protein’s sequence
defines its 3-dimensional
structure & how it can
interact with other molecules.

 Proteins do the work in 
your body. Image credit from Harvey Mudd College 

web page: 

http://fourier.eng.hmc.edu/bioinformatics/

intro/node8.html 

http://fourier.eng.hmc.edu/bioinformatics/intro/node8.html


Altered genes can lead to altered proteins.

Altered proteins might not function properly.

Normal BRCA1 Protein 

Job Description: Repair Damaged DNA

Job Location: Breast and Ovaries

Mutated BRCA1 Protein

Damaged DNA Not Repaired.

Mutations Accumulate.  

Can Lead to Uncontrolled Cell Growth and Tumor Formation



CATEGORIES OF DISEASES 

ATTRIBUTED TO GENES

• Chromosomal Diseases

• Monogenic Diseases/Mendelian Diseases

• Multifactorial Diseases



Chromosomal Diseases (Chromosomal Alterations)

 An individual may have a missing chromosome, extra copies of a chromosome, 

or a portion of a chromosome may be deleted, duplicated, or translocated.

 Alteration may be inherited or de novo.  Most originate in the egg or sperm.

 Example: Down’s syndrome 
(extra copy of chromosome 21)

By U.S. Department of Energy Human Genome Program. 

[Public domain], via Wikimedia Commons



Monogenic Diseases/ Mendelian Diseases

 Single-gene diseases follow the 

patterns of inheritance that Mendel 

discovered in his studies of pea plants.

 These rare inherited diseases tend to 

be caused by mutations in a single gene.

 Examples: cystic fibrosis, sickle-cell 

anemia, muscular dystrophy, and 

Huntington’s disease.

Genetic Science Learning Center, University of Utah, 

http://learn.genetics.utah.edu

http://learn.genetics.utah.edu/


Multifactorial Diseases

 Complex diseases typically involve more than one gene. 

 Also influenced by environmental factors, such as smoking, viral infections, and diet.

 Vast majority of human diseases fall into this category.  

 Difficult to identify genes contributing to these diseases because a single physical 

condition can have many different causes.

 Examples: cardiovascular disease, cancer, diabetes, and a number of birth defects 

and psychiatric disorders. 

Credit: Nature’s Scitable website - http://www.nature.com/scitable/topic/genes-and-disease-17

NHGRI “Complex Disorders Background”

https://www.genome.gov/10000865/

https://commons.wikimedia.org/wiki/File:Deep_fried_pineapple_on_a_stick_(2746967219).jpg

http://www.nature.com/scitable/topic/genes-and-disease-17
https://www.genome.gov/10000865/


Genetic Risk Assessments 

Are NOT Psychic Predictions



Three Ways Genetics Is Intersecting Health Care

Genomic Testing
Credit: Wimedia Commons:

Tumor Testing

Pharmacogenomics

https://commons.wikimedia.org/wiki/File:Small_cell_lung_cancer_-_cytology.jpg


1. Clinical Genomic Testing

(Germline Testing)

 Germline Testing: Mutations/variations found in all of your cells – cells you’ve had 

since your beginning.

 Goals

 Diagnosis – can we attribute your observed condition to a genetic cause?

 Risk assessment – are you more likely than the average person to develop a 

particular disorder because of variation in particular genes?

 Types of Genetic Tests:

 Single gene tests – e.g., CFTR.  [Mutations in both copies of CFTR cause cystic 

fibrosis.]

 Gene panels – multiple genes associated with a condition, e.g., colorectal cancer

 Whole-exome sequencing & whole-genome sequencing – looking for 

“something”



Clinical Genomic Testing in the Context of Patient Care

 Genomic testing is recommended after considering a patient’s 

personal medical history and family medical history.

 Tests are selected based on determining what information is needed to 

guide patient care.

 Genetic tests are performed by academic and commercial labs.

 Clinician reviews test results and explains them to the patient.

 Next steps and management of patient care take genetic test results 

into consideration.



Vision for Genomic Medicine



CDC’s Tier

Database

CDC’s Office of Public Health 

Genomics (OPHG) ranks genomic 

tests, and family health history 

applications, by levels of evidence

phgkb.cdc.gov 



The Answer to a Genetic Test Is Often Something 

Other Than Yes or No.

Labs typically report an individual’s genetic

test results using five categories

1. Disease-causing mutation found. 

2. Mutation found is likely disease-causing. 

3. Mutation found is probably benign and not disease causing. 

4. Mutation is known to be benign and does not cause disease. 

5. Mutation is a “Variant of Unknown Significance” (VUS). 



Variants of Unknown Significance (VUSs)

Yes!  A variant (SNP) is present in a gene.  (We don’t typically see that 
nucleotide in that location.)

No!  We don’t know what the clinical significance is.  It could be benign, or it 
could be pathogenic.

A VUS in a lab report really is UNKNOWN.  

After more evidence is collected, VUSs can often be categorized as benign or 
pathogenic.



Genetic Test Results Require Interpretation

 Clinicians don’t order genetic tests unless the results are likely to 

improve patient management.

 Typically Medical Geneticists and Genetic Counselors are the 

clinicians who are most qualified to order and interpret genetic tests.

Genetic Test Registry

http://www.ncbi.nlm.nih.gov/gtr/

http://www.ncbi.nlm.nih.gov/gtr/


Polymorphism in Nature



Clinical Genomic Tests Often Look for Single 

Nucleotide Polymorphisms (SNPs)

Graphic by Diane Rein – modified from Science Magazine, December 21, 2007.

TIRE

TYRE



>2,600 SNPs Have Been Identified in the BRCA1 Gene 

>500 Variants are Considered “Causal”

Here is one of those SNPs.

In the BRCA1 gene – which is 193,689 nucleotides 

long – if this one particular nucleotide is an A instead 

of a G, a person is more likely to develop breast 

cancer. https://www.snpedia.com/index.php/Rs80357292



BRCA1 SNPs –

“You have the breast cancer gene.”

What should a person with a pathogenic BRCA1 variant expect?

 Increased risk of developing breast and/or ovarian cancer at an 

earlier age 

Lifetime risk of breast cancer of 80-90% (compared to 12% of 

women in the general population)

Lifetime risk of ovarian cancer of 40-50% (compared to 1.3% of 

women in the general population)

 Increased risk of bilateral breast cancer

Credit: OMIM 

http://www.omim.org/clinicalSynopsis/604370

Credit: National Cancer Institute

https://www.cancer.gov/about-cancer/causes-prevention/genetics/brca-fact-sheet

http://www.omim.org/clinicalSynopsis/604370
https://www.cancer.gov/about-cancer/causes-prevention/genetics/brca-fact-sheet


Clinicians Are Concerned with Clinically Actionable 

or Clinically Useful Genetic Test Results

 If you have a pathogenic BRCA1 variant, a clinician may be 
able to provide:

Closer surveillance (MRI in addition to mammogram)

Surgery (if warranted)

Chemoprevention

Genetic Counseling

 Sometimes the significance of a gene variant isn’t known.

 Sometimes genetic testing is not likely to significantly improve 
patient outcomes and may lead to detrimental outcomes. 



23andMe Genetic Test for Breast Cancer Risk

 In 2018 FDA approved the marketing of the 23andMe “Personal 

Genome Service Genetic Health Risk Report for BRCA1/2 (Selected 

Variants)”

 Consumers receive a qualitative report on increased risk based on 

only three of the BRCA1 and BRCA2 mutations known to correspond to 

increased cancer risk



University of Michigan BRCA1 & BRCA2 Mutation Panel

• Looks for ALL variants in these 

two genes.  

• Attempts to interpret any 

novel variants.  

• If variant interpretation 

changes over time, lab will 

contact the ordering physician.



2. Tumor Testing: Identifying Genetic 

Mutations for Targeted Therapy

 Study a sample of tumor cells from a 

patient with cancer.

 Did an identifiable mutation lead to 

out-of-control cell growth?

 Do we have a drug that targets that 

specific out-of-control pathway?

PRECISION MEDICINE



Example of Tumor Testing Results

Two clinically 

significant genetic 

variants in EGFR 

(epidermal growth 

factor receptor) 

identified in 

patient’s lung 

cancer sample.



Tumor Cells With Particular EGFR Mutations 

Can Be Treated With an EGFR Inhibiting Drug

Mutations are 

detected with an FDA-

approved genetic test.

If the patient has one 

of these mutations, 

then recommended to 

treat with Tarceva.



3. Pharmacogenomics: Should We Prescribe

You a Little, a Lot, or None At All?

Pharmacogenomics

Purpose:

Study how genes affect an individual’s responses to specific drugs.

Goal:

Predict who will benefit from a medication, who will not respond, and who 
will experience adverse drug reactions.

Use that information to treat an individual with the appropriate drug and 
dose.



Visualizing Pharmacogenomics

PRECISION MEDICINE

Adapted from Yaffe SJ, Aranda JV: Neonatal and pediatric pharmacology, 3rd ed., 

Philadelphia, 2004, Lippincott Williams & Wilkins



Plavix (Clopidogrel) and Pharmacogenomics

Plavix: anti-platelet drug; inhibits blood clots which could lead to heart attack and stroke

• Some people have genetic variants of an enzyme, CYP2C19, that cause them to 

metabolize Plavix more slowly.

• Slow metabolism of Plavix = increased risk of clotting/adverse events.

• Physicians will want to prescribe different anti-platelet drugs for these “poor 

metabolizers.”



FDA-Approved Drugs with 

Pharmacogenomic Information in Their Labels

As of April 2019, 261FDA-approved 

drugs have pharmacogenomics information 

in their labels. 

Sometimes genetic testing is mandatory for 

prescribing a drug.



Jean’s Genetic Testing Timeline

(get it, “Jean”?)

Age 1 day: Newborn testing for a few serious childhood diseases.

Age 30:  Carrier testing for cystic fibrosis (with her partner) before 

trying to get pregnant.  (Some members of extended family had CF.)

Age 35: Breast cancer risk prediction testing when her sister 

developed breast cancer at a young age.

Age 55: Tumor testing of breast cancer cells to determine the 

appropriate drug for treatment.

Age 70: Pharmacogenomic testing when Plavix (anti-platelet drug) 

was not effective.



TAKE A STRETCH BREAK!



Genetics and Medicine: Recommended Resources

Genetics and Medicine Guide –

http://guides.lib.uw.edu/hsl/geneticmedicine

http://guides.lib.uw.edu/hsl/geneticmedicine


PubMed Medical Genetics Query



Genetics Subheading



Important Genetic Medicine Databases for Clinicians

MedGen portal Medical genetics information compiled from 

GeneReviews, OMIM, ClinVar, Genetic Testing Registry, 

practice guidelines, and PubMed.  Links to consumer 

information.

Gene Reviews Point-of-care information for inherited conditions - diagnosis, 

management, and genetic counseling information.  Peer-

reviewed chapters.  Search by gene or disorder.

OMIM Overviews of Mendelian disorders and genes associated 

with disease.  Can search by symptom.

GTR: Genetic 

Testing Registry

Tests for clinical use and genetic research.  Individual genes 

and gene panels.  Information submitted by test providers.

ClinVar Variants found in patient samples (primary data) along with 

assertions regarding the variants' clinical significance.  

Includes level of evidence available.

PharmGKB Information on the impact of human genetic variations on 

drug response.  Includes drug dosing guidelines.



NCBI’s MedGen Portal



MedGen: NCBI Portal to Medical Genetics Content

 Single point of access to resources with information about human disorders 

and features/symptoms that have a genetic component.

 Designed for health care professionals & the medical genetics community. 

 Integrates information from multiple sources: GeneReviews, OMIM, Genetic 

Testing Registry, ClinVar, Genetics Home Reference, professional guidelines, 

and PubMed.



MedGen: “One Stop Shop for 

Phenotypes with a Genetic Component”

 Integrated content from multiple sources.  

 Professional guidelines – manually curated by NCBI staff

 Types of Records

Mendelian disorders 

Pharmacogenetics of drug responses

Complex diseases with a genetic component

Clinical features



Follow Links from PubMed References to MedGen



Exploration of MedGen Together



MedGen Summary.  Search was BRCA1[gene]



Practice Question #1 Using MedGen

A patient is suspected to have the condition known as familial hypertrophic 
cardiomyopathy. 

1) Find an information-rich summary of familial hypertrophic cardiomyopathy 
(more general preferred).  Make a note of the MedGen UID.

2) What genes can be associated with familial hypertrophic 
cardiomyopathy?

3) What year were the most recent professional guidelines written regarding 
the diagnosis and management of hypertrophic cardiomyopathy?

4) According to Gene Reviews, mutations/pathogenic variants in what two 
genes cause most cases of familial hypertrophic cardiomyopathy? 

5) BONUS: According to the Genetic Testing Registry, is there a lab in the 
United States that offers a diagnostic panel (multiple genes) for 
hypertrophic cardiomyopathy?



Practice Question #2 Using MedGen

A physician suspects that her patient doesn’t respond well to the drug clopidogrel

(Plavix).

1) Find a MedGen record that addresses this phenomenon & note the UID.

2) What gene encodes the enzyme involved in metabolizing clopidogrel?

3) When were the most recent professional guidelines published that discuss how 

to use clopidogrel pharmacogenetic information in practice?

4) What percentage of Chinese people are thought to be poor metabolizers of 

clopidogrel?  [Hint: Medical Genetics summaries link]

5) Can you find some information that may be helpful for the patient?

6) BONUS: What database has detailed information on the effects of gene 

variants on drug response?  [Hint: It’s linked from MedGen record.]



TAKE A BREAK!



PATIENT/CONSUMER 

GENOMIC HEALTH INFORMATION
The importance of being: genomically literate

genomically informed



Patient/Consumer Resources



MedlinePlus

 Section: Genetics/Birth 

Defects

 Health Topic pages:

 Genes and Gene Therapy

 Genetic Brain Disorders

 Genetic Counseling

 Genetic Disorders

 Genetic Testing

 text word search



MedlinePlus-

Genetics/Birth Defects



MedlinePlus- health topic page



MedlinePlus text word searching



Genetics Home Reference (GHR)

 Health conditions

 Genes

 Chromosomes and DNA

 Classroom

 Help Me Understand Genetics

Genetics Home Reference

https://ghr.nlm.nih.gov/


GHR– Health Conditions



GHR- Genes and Chromosomes



GHR- Help Me Understand Genetics



Learning about genetics

1) Genes

2) Inheritance

3) Stability

4) Variation

5) Environment

6) Family 

Six Things Everyone Should Know About Genetics

http://www.ashg.org/education/everyone_1.shtml


National Human Genome Research Institute (NHGRI)

NHGRI Information for Patients & Public NHGRI Education Resources



Genetic and Rare Diseases Information Center (GARD)

 How to Find a Disease Specialist

 Tips for the Undiagnosed

 Support for Patients and Families

 Tips for Finding Financial Aid

 Help with Travel Costs

 How to Get Involved in Research

 FAQs About Chromosome 

Disorders

 Medical and Science Glossaries



NIH Institutes, Centers, and Offices

 National Cancer Institute

 National Heart, Lung, and Blood 

Institute

 Eunice Kennedy Shriver National 

Institute of Child Health and 

Human Development

 National Institute of Neurological 

Disorders and Stroke

 etc…

NIH Institutes, Centers and Offices

https://www.nih.gov/institutes-nih/list-nih-institutes-centers-offices


National Organization for Rare Disorders (NORD)

 For Patients and Families 

 rare disease information

 information to give to physicians

 health insurance information

 financial assistance

 support and advocacy

NORD

https://rarediseases.org/


Genetic Counseling Cultural Competence Toolkit

 For Genetic Counselors

 Offers CE

 National Society of Genetic 

Counselors

 American Board of Genetic 

Counseling

 International Medical Interpreters 

Association

 American Translators Association

Genetic Counseling Cultural Competence Toolkit

https://www.geneticcounselingtoolkit.com/default.htm


Addressing Specific Diagnosis

Sickle Cell Disease



Sickle Cell Disease(Anemia)- MedlinePlus



Sickle Cell Disease- Genetics Home Reference



Sickle Cell Disease- NHLBI



Sickle Cell Disease - GARD



Sickle Cell Disease-

NORD



Addressing Specific Diagnosis

Genetic testing: prenatal, newborn, child



Congenital Disorder/Anomaly- MedlinePlus



Mayo Clinic- prenatal testing



ACOG- prenatal genetic testing

https://www.acog.org/Patients/FAQs/Prenatal-Genetic-Screening-Tests
https://www.acog.org/Patients/FAQs/Prenatal-Genetic-Screening-Tests
https://www.acog.org/Patients/FAQs/Prenatal-Genetic-Diagnostic-Tests
https://www.acog.org/Patients/FAQs/Prenatal-Genetic-Diagnostic-Tests


National Newborn Screening & Global Resource Center

NNSGRC

http://genes-r-us.uthscsa.edu/home


Baby’s First Test



About Genetic Counselors

About Genetic Counselors – prenatal genetic counseling

http://www.aboutgeneticcounselors.com/Genetic-Counseling/What-Happens-at-a-Prenatal-Genetic-Counseling-Appointment


Addressing Specific Diagnosis

Ovarian Cancer



MedlinePlus- Ovarian Cancer



Genetics Home Reference- Ovarian Cancer



National Cancer Institute- Ovarian Cancer



GARD – Ovarian Cancer



CDC – Ovarian Cancer



Office on Women’s Health- Ovarian Cancer



NCI- Genetics of Cancer



Your turn
Whether you work in a hospital, public, or health sciences library you may have a 
patron or patient seeking information about a particular health condition such as 
Alzheimer's disease either for themselves or someone they know. As genetics becomes 
more commonly referred to in relation to Alzheimer's it is good to be able to have a 
variety of resources available to use or to refer others to as patients may request 
information about their own risk or the risk for their children. Using the resources 
mentioned in this class see if you can locate information for the following questions.

It is recommended you start with Genetics Home Reference and from there explore 
the other resources mentioned in this class

Please state which resource you used to answer each question

 What genes are associated with early onset Alzheimer's?

 What genes are associated with late onset Alzheimer's?

 What resource would you use that provides the patron with information about how 
Alzheimer’s runs in the family?

 What resource would you offer a patron to learn more about the basics of 
genetics?



Direct to Consumer Genetic Testing



Direct to Consumer Genetic Testing Companies



DTC BRCA test

FDA announcement 23andMe announcement

https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm599560.htm
https://mediacenter.23andme.com/press-releases/23andme-granted-first-fda-authorization-direct-consumer-genetic-test-cancer-risk/


DTC- Statements/Journal Articles

https://www.acmg.net/PDFLibrary/Direct-To-Consumer-Genetic-Testing-Policy-Statement.pdf
https://www.acmg.net/PDFLibrary/Direct-To-Consumer-Genetic-Testing-Policy-Statement.pdf
https://www.isong.org/resources/Documents/PS_DTC GT Position Statement_Approved October 2017.pdf
https://www.isong.org/resources/Documents/PS_DTC GT Position Statement_Approved October 2017.pdf
https://bjsm.bmj.com/content/bjsports/49/23/1486.full.pdf
https://bjsm.bmj.com/content/bjsports/49/23/1486.full.pdf


AMA commentary for physicians

https://journalofethics.ama-assn.org/article/how-should-primary-care-physicians-respond-direct-consumer-genetic-test-results/2018-09
https://journalofethics.ama-assn.org/article/how-should-primary-care-physicians-respond-direct-consumer-genetic-test-results/2018-09


Concerns

 Privacy 

 Legality

 Who has access?

 How useful now?

 What all is being done now and in the future with the information?

 Unexpected surprises?

 Test results can vary among companies

 Validity of tests

 No counseling provided

 Who can get the testing?



Benefits

 Learn more about own health

 More effective medical treatments

 Learn more about ethnicity and family history

 Bring awareness to family health issues for future generations

 Motivation to work on health habits

 Encourages patient engagement

 Contributing to advancement of healthcare and science

 Moral obligation



DTC- Genetics Home Reference

 What kinds are available 

 Ancestry testing

 What do results mean

 Risk of developing a disease

 Privacy protection



Information for Patients/Consumers about DTC

http://www.councilforresponsiblegenetics.org/img/Ancestry-DNA-Testing-and-Privacy-Guide.pdf
http://www.councilforresponsiblegenetics.org/img/Ancestry-DNA-Testing-and-Privacy-Guide.pdf
https://www.genome.gov/Pages/PolicyEthics/GeneticTesting/DTC_handout.pdf
https://www.genome.gov/Pages/PolicyEthics/GeneticTesting/DTC_handout.pdf


About Genetic Counselors - DTC

 From the National Society of 

Genetic Counselors

 Plain language

 Also a guide to at-home BRCA 

testing

 Glossary of terms

Aboutgeneticcounselors.com What is At-Home Genetic Testing? 

http://www.aboutgeneticcounselors.com/Genetic-Testing/What-is-At-Home-Genetic-Testing


Genetic Counselors

 Evaluate family history and medical records

 Assist in making decisions regarding genetic testing

 Identify and interpret risks of inherited disorders, increase the 

family’s understanding of a genetic condition 

 Discuss options regarding disease management and the risks 

and benefits of further testing and other options

 Help the individual and family identify the psychosocial tools 

required to cope with potential outcomes

 Reduce the family’s anxiety

National Society of Genetic Counselors

https://www.nsgc.org/p/bl/et/blogaid=227


Deciding about genetic testing

Questions to ask:

 Am I in the group at risk and should I get tested?

 If I decide to get tested, what do the results mean?

 What are my treatment options based on results?

 How do I decide on treatment?

Choosing Wisely and genetic testing

http://www.choosingwisely.org/patient-resources/making-smart-decisions-about-genetic-testing/


CDC- My Family Health Portrait

CDC – Family Health History

https://www.cdc.gov/features/familyhealthhistory/index.html


CDC- Family Health History

CDC Family Health History

https://www.cdc.gov/genomics/famhistory/index.htm


My Family Health Portrait



Genetic Alliance guides

Genetic Alliance resources

http://geneticalliance.org/resources/publications


Ethics and Privacy



Societal Concerns

 Who should have access to personal genetic information, and how will it be 
used?

 Who owns and controls genetic information?

 How does personal genetic information affect an individual and society's 
perceptions of that individual?

 What are the larger societal issues raised by new reproductive technologies?

 How will genetic tests be evaluated and regulated for accuracy, reliability 
and utility?

 How do we prepare healthcare professionals and the public?

 What is considered acceptable diversity?

 Where is the line between medical treatment and enhancement?

 Should testing be performed when no treatment is available?



Law Enforcement



GINA

GINA

http://ginahelp.org/


Information protected by GINA

 Family health history

 Results of genetic tests

 Use of genetic counseling and other genetic services

 Participation in genetic research

 But….



GINA does not apply to…

 Members of the U.S. military who receive their care through the Tricare 

military health system

 Veterans who receive their care through the Veteran’s Administration

 The Indian Health Service

 Federal employees who get their care through the Federal Employees 

Health Benefits Plans

 These have their own policies similar to GINA



H.R. 1313 Employee Wellness Program

PMID: 28537794 

https://www.ncbi.nlm.nih.gov/pubmed/28537794


Genomic Health Literacy

 People in a scientifically and genetically literate society are:

 better able to understand the world they live in

 better able to understand the diversity of life

 better able to understand the basics of health and disease 

 more empowered to make informed decisions about their healthcare 

 more empowered to make informed decisions about privacy, security, 

ethical, and societal issues related to genetics

American Society for Human Genetics

http://www.ashg.org/policy/society.shtml


NIH National Human Genome Research Institute



Literacy Resources

http://www.ashg.org/
http://www.ashg.org/
https://unlockinglifescode.org/
https://unlockinglifescode.org/
http://www.geneticalliance.org/
http://www.geneticalliance.org/
http://www.genesinlife.org/
http://www.genesinlife.org/
http://www.councilforresponsiblegenetics.org/
http://www.councilforresponsiblegenetics.org/
https://www.acmg.net/
https://www.acmg.net/
https://www.geneticsandsociety.org/
https://www.geneticsandsociety.org/
https://pged.org/
https://pged.org/
https://geneticliteracyproject.org/
https://geneticliteracyproject.org/
https://learn.genetics.utah.edu/
https://learn.genetics.utah.edu/


Precision Medicine

“…a bold new research effort to revolutionize how we improve 

health and treat disease.”

PMI announcement

https://www.whitehouse.gov/precision-medicine


Precision Medicine Initiative

PMI announcement

https://www.whitehouse.gov/precision-medicine


Precision Medicine is…

 Precision medicine is a revolutionary approach for disease prevention 

and treatment that takes into account individual differences in lifestyle, 

environment, and biology. 

 Instead of what treatment is right for this disease it is what treatment  

is right for this patient. 



Precision Medicine- Genetics Home Reference



All of Us & NNLM Community Engagement Team

NNLM All of  Us Community Engagement Network

https://nnlm.gov/all-of-us


Participating in Genomics Research

 What is the purpose of the study?

 How much effort will I be expected 
to commit?

 What healthcare will I receive as 
part of the study?

 How will participating affect me and 
my family?

 Is it physically safe to participate in 
genomics research?

 How will my privacy be protected?

 Might I be discriminated against as 
a results of information about my 
genome being revealed?

https://www.genome.gov/about-genomics/policy-issues/Human-Subjects-Research-in-Genomics/Participating-in-Research
https://www.genome.gov/about-genomics/policy-issues/Human-Subjects-Research-in-Genomics/Participating-in-Research


Participating in Genomics Research, continued

http://www.genesinlife.org/research
http://www.genesinlife.org/research
https://catalyst.harvard.edu/pdf/regulatory/Genetics_English_LowResolution.pdf
https://catalyst.harvard.edu/pdf/regulatory/Genetics_English_LowResolution.pdf


Library role

“Preparing the public to make educated personal and family health 

decisions in a time of rapidly evolving genetic and genomic knowledge 

will require new partnerships between the education system, health care 

systems, the government, community advocacy organizations, consumers 

and the media.”  PMID: 23448722

#thinkbeforeyouspit

#geneticsandhealth

#familyhealthhistory

https://www.ncbi.nlm.nih.gov/pubmed/23448722
https://www.yourgenome.org/activities/origami-dna
https://www.yourgenome.org/activities/origami-dna
https://www.bonnierochman.com/
https://www.bonnierochman.com/
http://www.geneticalliance.org/sites/default/files/publicationsarchive/book1ga_ll022309.pdf
http://www.geneticalliance.org/sites/default/files/publicationsarchive/book1ga_ll022309.pdf
https://guides.lib.uw.edu/hsl/geneticmedicine
https://guides.lib.uw.edu/hsl/geneticmedicine


Show What You Know!

1) What is the revolutionary healthcare approach that takes into account individual differences 

in lifestyle, environment, and biology?

2) Clinicians are not concerned about all genetic variants – only those that are ____________.

3) Do you need to have a genetic test in order to be prescribed some FDA-approved drugs?

4) If you have a known pathogenic variant of BRCA1, will you get breast cancer before you’re 

80 years old?

5) True or False?  GINA (Genetic Information Nondiscrimination Act) protects you from life 

insurance discrimination.

6) What resource would you recommend to patients who wanted to learn more about a 

genetic condition?

7) What is a good starting place for finding genetic information for clinicians?



Questions?

Diana Louden, MLib

Biomedical & Translational

Sciences Librarian

UW Health Sciences Library

DKNL@uw.edu 

Carolyn Martin, MLS, AHIP

Consumer Health Coordinator

NNLM PNR

martinc4@uw.edu


